Changes in markers of neuronal and glial plasticity after cortical injury induced by food restriction.
The regenerative capacity of the adult central nervous system is limited. We investigated whether short-term food restriction (FR; 50% of the daily food intake lasting 3 months) modulates processes of brain plasticity after cortical injury. Quantitative changes of growth-associated protein 43 (GAP-43) and synaptophysin (SYP) mRNA levels in the ipsilateral cortex of the adult rat during the recovery period (from 2 to 28 days) after injury were investigated by real-time RT-PCR. Using Western blot and immunohistochemical analyses we examined the levels and localization of proteins involved in neuronal plasticity, SYP and GAP-43, as well as glial fibrillary acidic protein (GFAP), a marker of glial plasticity. A marked rise in GAP-43 and SYP immunoreactivity observed in the FR group on the 7th day after injury pointed to increases in axonal branching and synapses in the cortex surrounding the lesion. The appearance of reactive astrocytes was accompanied by the absence of immunoreactivity for GAP-43 and SYP in ad libitum fed animals. This finding supports the hypothesis that morphological hypertrophy of astrocytes associated with GFAP synthesis is responsible either directly or indirectly for the inhibitory role of activated glia on axonal regeneration. Examination of the effects of FR on serum corticosterone and glucose concentrations and GAP-43, SYP and GFAP expression revealed that FR facilitated recovery of the injured region by attenuating reactive astrogliosis and enhancing the expression of neuronal plasticity markers.